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(54) Method of returning refrigerator oil of air conditioner 



(57) There Is provided a method ot returning a re- 
frigerator oil oi an air conditioner having an outdoor unit 
(11 ) and a plurality of room units (1 2a-1 2c) supplied with 
a retrigeranl from the outdoor unit (11) in which the out- 
door unit (11 ) and the room units (1 2a-12c) are connect- 
ed by a plurality of refrigerant pipes. In the recovery op- 



eration for returning the refrigerator oil from the room 
units (12a-12c) and refrigerant pipes to the outdoor unit 
(1 1 ), the plurality of room units (1 2a-l 2c) are divided into 
a plurality of room unit groups and the recovery opera- 
tion of the refrigerant is carried out for each of the room 
unit groups. 
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Description 

The present invention relates to a method of returning a refrigerator oil of an air conditioner by which operating a 
refrigerating cycle constituted to circulate mixture of an HFC refrigerant and a refrigerator oil by a compressor, when 
5 the refrigerator oil discharged from the compressor atong with the refrigerant is adhered to Inner walls or the like of 
refrigerant pipings, a heat side heat exchanger, user side heat exchangers and the lil^e in the refrigerating cycle and 
the refrigerator oil present in the compressor is reduced, recovery operation carried out for returning the refrigerator 
oil can be performed in a short period of time and firmly- 

Generally, in an air conditioner, an outdoor unit mounted with a compressor, an accumulator, heat side heat ex- 
10 changers and the like and room units mounted with user side heat exchangers, expansion valves and the like, are 
connected by refrigerant pipings to establish a refrigerating cycle and a mixture of a refrigerant and a refrigerator oil 
is circulated in the refrigerating cycle. 

The mixture is made to flow from the outdoor unit to the room units, subjected to heat exchange operation (con- 
densing operation or evaporating operation) at the user side heat exchangers, returned to the accumulator and there- 
is after, sucked again to the compressor. However, depending on the difference of elevation between the outdoor unit 
and the room units, a prolonged pipeline and the solubility of the refrigerant in respect of the refrigerator oil. some of 
the refrigerator oil may not be returned but remained to the accumulator by adhering to or remaining at the inner walls 
of refrigerant pipings, inside ot the user side heat exchangers and the like. 

Hence, there are many air conditioners having an outdoor unit installed on the roof, which adopts control tor op- 
20 erating to return the refrigerator oil at predetermined intervals in order to avoid the amount of refrigerator oil in the 
compressor from decreasing to less than a necessary amount. 

The operation of returning the refrigerator oil Is carried out by. for example, fully. opening expansion valves of the 
room units operating as pressure reducing devices (or. opening degree is enlarged more than that in normal heating 
and cooling operatk>n in accordance with the capacity of the room units) and by operating the compressor at the 
ss maximum capacity. 

That is, the amount of supplying the mixture of the refrigerant and the refrigerator oil to the room unrts is increased 
by operating the compressor at high power by which the flow rate of the mixture is accelerated in the refrigerant pipings 
and the refrigerator oil is returned by bk^wing off the refrigerator oil adhered to the inner walls of the refrigerant pipings 
and the like. 

30 Meanwhile, the solubility of the refrigerant in respect of the refrigerator oil differs depending on the kind of the 

refrigerant and when the solubility ot the refrigerant is low (when the compatibility is poor), the viscosity of the refrigerator 
oil is increased as a result. For example, in the case of an HFC refrigerant, the solubility of the refrigerant in respect 
of the refrigerator oil is lower than the solubilities of CFC and HCFC refrigerants in respect of the refrigerator oil and 
when the same refrigerator oil is used, the viscosity of the refrigerator oil in refrigerant pipings is Increased more than 

3S those of the CFC and HCFC refrigerants. Therefore, a larger flow rate of the refrigerant is required to return the refrig- 
erator oil adhered to the refrigerant pipings. 

Meanwhile, in the case of a so-called multi-unit tyjf>e air conditioner where a plurality of room units are connected 
to one outdoor unit, the refrigerant pipings are tong and complicated and further, the amount of the refrigerator oil is 
determined based on the maximum capacity of a compressor and accordingly, the refrigerator oil is generally decreased 

40 in comparison with the amount of the refrigerant and It becomes important to return effectively the refrigerator oil by 
recovery operation. 

Normally, in the case of such a multi-unit type air conditioner as descrtoed above, a total of capacities of the plurality 
of room units is actually set to be larger than the capacity of the compressor of the outdoor unit. This is mainly due to 
the following reason. 

4S The toad of air conditioning in rooms is varied during one day and for example, considering the refrigerating op- 

eration, in the morning, the load of an east side room is increased by direct sunlight and In the afternoon, the load of 
a west side room Is increased and accordingly, by selecting the capacity of the outdoor in accordance with a total of 
loads in all the rooms, the investment cost and a space for installing the outdoor unit can be reduced. 

Therefore, in the recovery operation for returning the refrigerator oil adhered to the refrigerant pipings for connecting 

so the outdoor unit and the fxx>m units or devices in the room units to the outdoor unit (compressor), even when, for 
example, expanston valves of ail the room units are fully opened and the compressor is driven by the maximum capacity, 
if an HFC refrigerant is used, an amount of circulating the refrigerant necessary for rated capacities of the respective 
room units cannot be provided, that is, the necessary flow rate of the refrigerant cannot be provided, and therefore, 
complete recovery (returning) of the refrigerator oil may not be carried out. 

ss According to a first aspect of the present invention, there is provided a method of returning a refrigerant of an air 

conditioner having an outdoor unit and a plurality of room units supplied with a refrigerant from the outdoor unit in which 
the outdoor unit and the room units are connected by a plurality of refrigerant pipes, comprising the steps. In a recovery 
operation for returning the refrigerator oil from the room units, of dividing the plurality of room units into a plurality of 
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room unit groups, and carrying out a recovery operation of the refrigerant for each of the room unit groups of the user 
side units, to thereby return the refrigerator oil. 

Preferably, the flow rate of a mixture of the refrigerant and the refrigerator oil in the recovery operation of the 
refrigerant flowing in the room unit heat exchangers (namely, user side heat exchangers) is maintained at a predeter- 
5 mined value or more. 

Preferably, the refrigerant used in the refrigerating cycle is an HFC refrigerant. 

Preferably, a number of the user side units included in the respective groups is a number of units by which the 
flow rate of the mixture can be maintained at a predeiemiined value or more in the operatbn of returning the refrigerator 
oil. 

10 According to a second aspect of the present invention, there is provided a method of returning a refrigerator oil 

within an air conditioning system which circulates a mixture of a refrigerant and a refrigerator oil through a plurality of 
heat exchangers and flow control devices, wherein the method comprises the steps of dividing the plurality of heat 
exchangers into a plurality of heat exchanger groups, and carrying out a separate recovery operation of refrigerant for 
each of the respective heat exchanger groups by selectively controlling the operatbnal state of the flow control devices 

IS to establish at least a predetermined flow rate of the mixture of refrigerant and ref rlgerator oil within a group necessary 
to return the refrigerator oil. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

20 Examples of the present invention will now be described with reference to the accompanying drawings, in which; 

Fig. 1 is a diagram of a refrigerating cycle of an air conditioner according to an embodiment of the present invention; 
Fig. 2 is a model diagram of an example of a multi-unit type air conditioner to which the present invention is appired; 
Fig. 3 shows graphs representing changes in flow rates of a refrigerant when a capacity of a compressor is changed 
ss in respect of diameters of pipes; and. 

Fig. 4 Is a flow diagram of an oil recovery operation according to the present invention. 

DETAILED DESCRIPTION 

SO In Fig. 1 showing a refrigerating cycle of an air conditioner according to the present invention, the air conditioner 

is a multi-unit type air conditioner in which a plurality of room units 1 2a through 1 2c are connected to one outdoor unit 11 . 

The outdoor unH 11 is mounted with an accumulator 13, a compressor 14. a four way valve 15. a heat source side 
heat exchanger 16. a receiver tank 101 and the respective room units 12a - 12c are mounted with user side heat 
exchangers 1 9a - 19c and electrically driven expansion valves 20a - 20c. 

36 The respective devices of the outdoor unit 11 and the room units 12a - 12c are connected such that a mixture of 

a refrigerant (HFC refrigerant or HC refrigerant of R41 OA, R41 OB. R407C or the like) and a refrigerator oil (ether group, 
ester group or the like), is circulated via refrigerant pipings by which a refrigerating cycle is formed. 

According to the air conditioner shown by Fig. 1 . In a'refrigerating operation, a gas refrigerant at high temperature 
and high pressure discharged from the compressor 14 of the outdoor unit 11, is made to flow in the heat source side 

40 heat exchanger 16 via the four way valve 15 as shown by broken line arrow marks. The gas refrigerant is condensed 
into a liquid refrigerant in the heat source side heat exchanger 16 and stored once in the receiver tank 1 01 Thereafter, 
the liquid refrigerant reaches the respective room units 12a - 12c via the refrigerant pipings and Is supplied to the user 
side heal exchangers 1 9a - 19c after the flow rates are controlled by the electrically driven expansion valves 20a - 20c. 
The liquid refrigerant is evaporated at the user side heat exchangers 19a - 19c, subjected to cooling of alr-condi- 

45 tioned rooms and thereafter, recirculated to the compressor 14 via the refrigerant pipings, the four way valve 15 and 
the accumulator 13. 

On the other hand, In the heating operation, the refrigerant is circulated in a direction reverse to the direction in 
the cooling operation as shown by bold line arrow marks. That is. a cycle is formed in which the gas refrigerant at high 
temperature and high pressure discharged from the compressor 14 is fed to the receiver tank via the four way valve 
so 15. the user side heat exchangers 19a - 19c and the electrteally driven expansion valves 20a - 20c at the room units 
and reaches again the compressor 14 via the heat source side heat exchanger 16 and the accumulator 13. 

Further, a liquid level sensor 1 02 (for example, a float moving up and down along with a liquid level) for detecting 
the liquid level of the refrigerator oil in the compressor is installed to the compressor 14. 

Although three of the room units 1 2a through 1 2c are shown In Fig. 1 of the drawing, the number of the room units 
55 is not limited thereto but can be selected as desired. 

Now, a model of a multi-unit type air conditkjner shown by Fig. 2 will be considered. According to the air conditioner, 
an HFC refrigerant is used and four room units 22a - 22d are connected to an outdoor unit 21 having a capacity of 5 
horsepower (refrigerating capacity: about 14 kW) by using the refrigerant pipings to constitute a refrigerating cycle. 



3 



8NS0OCI0: <EP ^08482 14A2:.L> 



EP 0 848 214 A2 



Electrically driven expansion valves 23a - 23d for controlling the flow rate of the refrigerant are installed to the 
room units 22a - 22d. respectively. The maximum output of each of the first through the third room units 22a - 22c is 
set to 1 horsepower (refrigerating capacity: about 2.8 kW) and the maximum output of the fourth room unit 22d is set 
to 3 horsepower (refrigerating capacity: about 8 kW). 

5 In Fig. 2. the flowing direction of the refrigerant in Ihe cooling operatk>n and in the recovery operation of the refrig- 

erator oil is shown by broken line arrow marks and the outer diameters of Intake pipes thereof are set as follows in 
consideration of the amount of the refrigerant necessary for flowing to the Intake pipes (that is, maximum capacrty of 
the room units). The outer diameters of refrigerant pipes (pipe number. (1) through (3)) directly connected to the first 
through the thiitJ room units 22a-22c» respectively, of 1 horsepower are set to ^ 12.7 mm. the outer diameter of the 

10 refrigerant pipe (pipe number (4)) directly connected to the fourth room unit 22d is set to* 1 5.88 mm, the outer diameter 
of the refrigerant pipe (pipe number (5)) between the second and the third room units 22b and 22c is set lo<|> 15.88 
mm, the outer diameter of the refrigerant pipe (pipe number (6)) between the third and the fourth room units 22c and 
22d is set to ♦ 15.88 mm and finally, the outer diameter of the refrigerant pipe (pipe number (7)) connected to the 
outdoor unit 21 Is set to <1) 19.05 mm. 

IS According to the multi-unit type air conditioner, a total of the maximum outputs of the first through the fourth room 

units 22a - 22d is 6 horsepower which exceeds the capacity of the outdoor unit 21 of 5 horsepower. Accordingly, in the 
recovery operation of the refrigerator oil, even when the compressor 14 is operated at the maximum capacity, the 
refrigerant having an amount In compliance with the maximum operational capacity, that is, the refrigerant necessary 
for achieving the maximum capacity is not supplied to the respective room units 22a - 22d and the refrigerant is dis- 

20 tributed in proportion to the rated capacities (outer diameters of refrigerant pipes) of the respective room units 22a - 
22d, As a result, as shown by Table 1 , the refrigerant is made to flow in correspondence with 5/6 (=0.83) horsepower 
for the first through the third room units 22a - 22c and 5/2 (=2.5) horsepower for the fourth room unit 22d. In this case, 
the refrigerant is made to flow at flow rates shown by Table 1 In the respective refrigerant pipes (pipe number; (1) 
through (7)). sufficient results are obtained only with respect to the refrigerant pipes of the pipe numbers (4). (6) and 

25 (7) designated by marks in Table 1 in the recovery of the refrigerator oil and the recovery of the refrigerator oil becomes 
insufficient in the other pipes. According to an experiment, a flow rate necessary for returning the refrigerator oil in the 
case of an HFC refrigerant is considered to be 10 m/s or more in respect of the embodiment and only the refrigerant 
pipes having the pipe numbers (4). (6) and (7) satisfy the condition of the flow rate. 



Table 1 



Pipe No. 


Capacity Distribution (horsepower) 


Refrigerant Flow Rate (m/s) 


Return of Oil | 


(1) 


5/6 


6.7 


X 1 


(2) 


5/6 


6.7 


X 


(3) 


5/6 


6.7 


X 


(4) 


5/2 


12.9 


O 


(5) 


(5/3) 


8.6 


X 


(6) 


(5/2) 


12.9 


O 


(7) 


(5) 


17.1 


O 



Fig. 3 shows a relatiwiship between a capacity of a compressor and a flow rate of a refrigerant for respective 
refrigerant pipe diameters. As shown by Fig. 3. the capacity of the compressor for providing the flow rate of the refrig- 
erant of 10 m/s necessary for returning the refrigerator oil. Is 1 .2 horsepower when the refrigerant pipe diameter is 1 2.7 
mm. 1.9 horsepower when the refrigerant pipe diameter is 16.88 mm and 2.9 hors^ower when the refrigerant pipe 
diameter is 1 9.05 mm. 

Table 2 shows a relationship among the capacity (horsepower) of the room unit, the diameter of the refrigerant 
pipe and the flow rate of the refrigerant at the rated capacity. As shown by Table 2, the diameter of the refrigerant pipe 
is set In a stepwise manner and therefore, the diameters are commonly used for some of the room units having different 
capacities. 
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Table 2 



1 Pipe Diameter (mm) 


Capacity of Room Unit 
(horsepower) 


F!ow Rate of Refrigerant (m/ 

s) 


Capacity of Compreseor (or | 
lOm/s 


12.7 


1.0 


8.1 


1.2 




1,3 


10.1 




15.88 


1.6 


8.2 


1.9 




2.0 


lU.O 






2.5 


12.9 






3.0 


15.5 




19.05 


3.2 


10.9 


2.9 




4.0 


13.7 






5.0 


17.1 






6.0 


20.5 





TO 



IS 



20 



25 



Therefore, even when the capacity of the room units and the capacity of the outdoor unit are the same, there will 
be cases when the flow rate (10 m's) of the refrigerant necessary for returning the refrigerator oil Is not obtained. 
Furthermore, as described above, according to the model, a ratio of capacities of room to outdoor units is 1 .2 (6 horse- 
power for the room units and 5 horsepower for the outdoor unit) and therefore, the capacity of the compressor is 
deficient. Hence, according to the enribodiment. as shown by Table 3. the recovery operation of the refrigerator oil is 
performed by dividing the operation into operation pattems 1 and 2 to provide the flow rate of the refrigerant of 10 m/ 
s or more for all the refrigerant pipings. 



Table 3 



30 



35 



40 



4S 



Pipe No. 


Operation Pattern 1 


operation Pattern 2 | 


Cap.Dlstr. 
(horsepower) 


Refr. Flow Rate 
(m/s) 


OH Ret 


Cap.Dlstr. 
(horsepower) 


Refr Flow Rate (mi 
s) 


Oil Ret. 


(1) 


1.2 


10 


O 


0.7 


5.5 




(2) 


1.2 


10 


O 


0.7 


5,5 


\ 


(3) 


1.2 


10 


o 


0.7 


5.5 




(4) 


1.4 


7.5 


X 


2.9 


10 


O 


(5) 


(2.4) 


12.6 


o 


(1.4) 


7.3 




(6) 


(3.5) 


18.5 


o 


(2.1) 


10.6 


o 


(7) 


(5) 


17.2 


o 


(5) 


17.2 


o 



In Table 3, the abbreviations represent as set forth below: 



50 



55 



Cap.distr. : 
Refr. Flow Rate : 
Oil Ret. : 



Capacity distribution 
Refrigerant Flow Rate 
Oil Return 



As shown by Table 3, according to the operation pattern 1 . the capacity of the compressor 21 is distributed such 
that the first through the third room units 22a - 22c are operated at 1.2 horsepower and the fourth room unit 22d is 
operated at 1.4 horsepower. The capacity distribution is performed by controlling valve opening degrees of the elec- 
trically driven expansion valves 23a - 23d. In this case, the capacity corresponding to 1 .2 horsepower is distributed to 
the refrigerant pipes of pipe number (1 ) through (3), the capacity corresponding to 1 .4 horsepower is distributed to the 
refrigerant pipe o1 pipe number (4), the capacity corresponding to 2,4 horsepower is distributed to the refrigerant pipe 
of pipe number (5), the capacity corresponding to 3.6 horsepower is distributed to the refrigerant pipe of pipe number 
(6) and the capacity corresponding to 5 horsepower is distributed to the refrigerant pipe of pipe number (4) by which 
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the refrigerant of the flow rates in correspondence with the respectives is flown. 

As a result, the flow rate of the retrigerant of 10 m/s or more is obtained for the refrigerant pipes of pipe number 
(1 ) through (3) and (5) through (7) and the refrigerator oil is firmly returned. In this embodiment, the maximum capacity 
of the compressor 14 subtracted by the capacity of the compressor necessary for returning the refrigerator oil for the 
5 • refrigerant pipes of pipe number (1) through (4). is distributed to the room unit 22d. 

Although the distribution is necessary when the room unit 22d is brought into "thermo ON" (operated since deviation 
between room temperature and set temperature is a predetermined value or more), the distribution is not necessary 
when the room unit 22d is brought into Ihermo OFF" (stopped since deviation between room temperature and set 
temperature is less than a predetermined value) and further, the flow rate of the refrigerant at the retrigerant pipe of 
10 pipe number (7) reaches a value required for returning the refrigerator oil. 

According to the embodiment, even when the room unit 22d is brought into thermo OFF and the compressor is 
operated at 3.6 horsepower, a sufficient flow rate of the refrigerant can be provided at the refrigerant pipe of pipe 
number (7). 

If necessary, the electrically driven expansion valve 23d nnay be fully closed regardless of the operating condition 
IS of the room unit 22d, the operation capacity of the compressor may be maximized (5 horsepower in this embodiment), 
the capacity of about 1.7 horsepower may be distributed to the first through the third room units 22a -'22c, and the 
flow rate of the refrigerant may be increased so that the recovery (returning) may be performed in a shorter period of 
time. 

Next, according to the operation panern 2, the capacity distribution of the compressor 21 is performed such that 

20 the first through the third room units 22a - 22c are operated at 0.7 horsepower and the fourth room unit 22d is operated 
at 2.9 horsepower. In this case, the capacity corresponding to 0.7 horsepower is distributed to the refrigerant pipes of 
pipe number (1) through (3). the capacity corresponding to 2.9 horsepower is distributed to the refrigerant pipe of pipe 
number (4), the capacity corresponding to 1 .4 horsepower is distributed to the refrigerant pipe of pipe number (5), the 
capacity corresponding to 2.1 horsepower is distributed to the refrigerant pipe of pipe number (6) and the capacity 

2S corresponding to 5 horsepower is distributed to the refrigerant pipe of pipe number (7) by which Oie refrigerant having 
the flow rates in correspondence with the respectives is flown. As a result, the flow rate of the refrigerant of 10 m/s or 
more is obtained for the refrigerant pipes of pipe number (4), (6) and (7) and the refrigerator oil is returned firmly 

By performing both of the operation patterns 1 and 2. the flow rale of the refrigerant of 10 nn/s or more is provided 
for all the refrigerant pipes and the refrigerator oil can be firmly returned. 

30 When, for example, the flow rate of the refrigerant flowing in the refrigerant pipes of p^e number (1) through (4) 

is 1 0 m/s or more, the flow rates of the refrigerant lowing in the room units connected to the refrigerant pipes of respective 
pipe numbers, become 1 0 m/s or more and the refrigerator oil in the room units is returned. 

The recovery operation of the refrigerator oil is performed, for example, for about 1 - 3 minutes at every 2 hours 
and in that case, the recovery operation is performed not only lor the operating room units but also non-operating or 

3S resting room units. 

Fig. 4 is a flow diagram showing the operation of the embodiment of the present inventran where the control is 
started at step SI . At step S2. a value of an operation timer T1 is set to O (timer T1 is reset) and the operation timer 
T1 starts counting. At step S3, whether the count value of the timer T1 reaches T2 (T2 is a time period setting a recovery 
interval of the refrigerator oil and is arbitrarily set in consideration of the lengths and the diameters of the refrigerant 

40 pipes constituting the refrigerating cycle. For example, 2 hours), is determined (T2 ^ T1). 

When the condition of step S3 is satisfied, the oil recovery operation is started at step S4 and the following steps 
are executed. First, at step S5. determination of Q2 ^ Q1 (compressor capacity necessary for simultaneously returning 
oil for all of installed room units ^ maximum capacity of compressor), that is, whether the refrigerator oil can simulta- 
neously be returned from all of the room units, is determined. 

46 When the condition of step S5 is satisfied, the operation proceeds to step S6 where a value of an oil recovery 

operation timer T3 Is set to O (oil recovery operation timer T3 is reset) and counting is started. At the same time, 
electronic control valves of the room units are fully opened at step S7 to make the opening degree thereof maximum, 
the operation proceeds to step S8 where the operatbn capacity of the compressor is increased to an operation capacity 
capable of returning the refrigerator oil. 

so At step 89, whether the operation of the refrigerator oil recovery has been performed for a refrigerator oil recovery 

operation time T4 (for example, about 3 minutes), is determined. That is. the recovery operation of the refrigerator oil 
is continued until T4 ^ T3 is satisfied. When step 89 is satisfied, the recovery operation of the refrigerator oil is finished 
at step S10, the operation proceeds to a nornrtal operation and thereafter, returns to step 82 where the operation is 
ready for successive recovery operation of the refrigerator oil. 

55 Further, when Q2 ^ Q1 is not satisfied at step S5. the operation proceeds to step 811 for carrying out the recovery 

operation of the refrigerator oil at plural times as shown by Table 3. At step 811, similar to step 86, T3=0 is set Next, 
at step 81 2. the operation sets the opening degrees of flow rate control valves of room units for starting the recovery 
of the refrigerator oil and sets the opening degrees of flow rate control valves of room units for not returning the ref rig- 
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erator oil to about hatf values thereof in retummg the relrigerator oil. 

However, the opening degrees of the flow rate control valves of the room units for not returning the refrigerator oil 
are not limited to those but naturally may arbitrarily be set in compliance with the operation capacity of the compressor 
or may be brought Into a closed state. 

s Next, at step Si 3. the operation capacity of the compressor is set similar to step S8 and at step SI 4. similar to 

step S9. the time for continuing the recovery operatton of the refrigerator oil is controlled. 

Next, when the condition of step S1 4 is satisfied, at step S1 5, whether all of the recovery operation of the refrigerator 
oil that is set at plural times has been finished is determined. When the recovery operation has not been finished for 
all the times, the operation returns to steps S11 through S14 again, and the recovery operation of the refrigerator oil 

10 in unfinished patterns is started based on Table 3, When the condition of step SI 5 is satisfied, the operation proceeds 
to step 810 where processings of finishing the recovery operation of the refrigerator oil are performed. 

According to the flow diagram of Fig. 4, the recovery operation of the refrigerator oil is carried out at every prede- 
termined time period T2 (2 hours) for setting the Interval of the recovery operation of the refrigerator oil. but, if desired, 
the oil level sensor 102 may be installed to the compressor and the recovery operation of the refrigerator oil may be 

IS performed when a detected value of the oil level sensor is a predetermined value or less. In this case, another step 
for carrying out determination of "oil level ^ set value" may be provided in place of the operation at steps 81 and S2. 

Although an explanation has been given of specific embodiments, the embodiments of the present invention are 
not limited to those. For example, although in the above embodiments the flow rate of the refrigerant capable of firmly 
performing the refrigerator oil recovery is set to 10 m/s, the value can pertinently be changed in accordance with the 

20 refrigerator oil, the refrigerant, the specification of the pipes and the like and is not limited to this value, further, although 
according to the embodiment, four of the room units are divided into two room unit groups each having two of room 
units according to the operation patterns 1 and 2. the refrigerator oil recovery may be performed for each of the room 
units and a total number of the room units, combinations of the room unit groups and the like may pertinently be set. 
Further, the compressor installed to the outdoor unit may be of a discharge amount variable type or may be of a constant 

zs speed type. Further, the present invention is not limited to the multi-unit type air condittoner but is applicable to all the 
air conditioners including an air conditioner having one outdoor unit and one room unit. 

As has been explained, according to the present invention, there is provided an air conditioner having an outdoor 
unit and a plurality of room units supplied with a refrigerant from the outdoor unit in which in recovery operation of a 
refrigerator oil. the plurality of room units are divided intoa plurality of room unit groups, and refrigerant supply controlling 

30 means is provided for controlling to the supply of the refrigerant for the respective room unit groups and. therefore, a 
sufficient arrfount of the refrigerant can be supplied to each of the room unit groups and recovery of the refrigerant oil 
in the refrigerant pipes can be pertornned in a short period of time and with certainty. 



35 Claims 

1. A method of returning a refrigerator oil of an air conditioner, said air conditioner having a refrigerating cycle for 
circulating a mixture of a refrigerant and a refrigerator oil by using a compressor, a heat side heat exchanger, 
pressure reducing devices, a plurality of user side heat exchangers and devices constituting the refrigerating cycle 

40 by separating the devices into a heat side unit and a plurality of user side units, 

wherein the method comprises the steps, in a recovery operation for returning the refrigerator oil from the 
room units, of: 

dividing the plurality of room units into a plurality of room unit groups, and 
4S carrying out a recovery operation of the refrigerant for each of the room unit groups of the user side units, to 

thereby return the refrigerator oil. 

2. The method of returning a refrigerator oil of an air conditioner according to Claim 1 . wherein in operating to return 
the refrigerator oil, a flow rale of the mixture of the refrigerant and the refrigerator oil flowing in the user side units 

so of at least one room unit group is maintained at a predetermined value or more. 

3. The method of returning a refrigerator oil of an air conditioner according to Claim 2. in which the flow rale for each 
of the user side units is maintained by selectively controlling the operational state of a numl>er of pressure reducing 
devices. 

55 

4. The method of returning a refrigerator oil of an air conditioner according to any preceding Claim, wherein the 
number of the user side units included in the respective groups is equivalent to the number of the units for main- 
taining the flow rate of the mixture at a predetermined value or more in operating to return the refrigerator oil. 
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5. The method ot returning a refrigerator oil of an air conditioner according to any preceding Claim, wherein the 
refrigerant is an HFC refrigerant 

6. A method of returning a refrigerator oil within an air conditioning system which circulates a mixture ot a refrigerant 
5 and a refrigerator oil through a plurality of heat exchangers and flow control devices, wherein the method comprises 

the steps of dividing the plurality of heat exchangers into a plurality of heat exchanger groups, and carrying out a 
separate recovery operation of refrigerant for each of the respective heat exchanger groups by selectively con- 
trolling the operational stale of the flow control devices to establish at least a predetermined flow rate of the mixture 
of refrigerant and refrigerator oil within a group necessary to return the refrigerator oil. 

10 

7. The method according to Claim 6, in which the operational state of the flow control devices are set in dependence 
on the diameter of refrigerant piping connected the heat exchangers within the heat exchanger groups. 
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